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[?9S2] 15/-904 

AHSMAI &M=? m^2m 859-16S 
[^31 KR 

[£g°J §?S^I] CHOI J00NG HWAN 

[^&Jm^eis] 710415-1055320 

151-814 

AHg^AI g£!l1 = 178-298 

[^3] KR 

I^UI] H^g X1I42S2J CHI ggJ , XH60i°l 7?§ 

Oil °J£[ #@J^A| S S^iM-ia. CH£|oi 
SgAJ (oj) 

[^l^iSIS] 20 3 29,000 S! 

Ph^SS!^] 8 2 8,000 §1 

0 3 0 & 

[£JA|§^S] 10 ST 429,000 S! 

le-^u 466,000 a 

[U¥AHf|] 1. fiofAH- SAHAH(£^)_m 
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^l^lfe ^7fii#;^; i^H, ^.7>i,#4^ ^^-a- ^HM7l7l <I 

7>4i^ 3^ ^-g: . £ ^6fl a|-5.i£ ^7f^ 

S^^-o.^^ ^.7>^#4^ ^lsj-^^ IMM^ ^ o}*> 37] » 3. 

711 *M ^71^ *f|<H# -g-O}^ ^O.^.*) ^ ^A]^ ^ Oljl, a^E] uflJjL 

^ sk^i ^^*>7fl *>ji s.^ ^ # H^Ei ui] wj-xi^- 

£ 2 
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•^^1 ^3 ^ zl {Liquid ink composition and preparation of the 

same} 

£ la^r £^tr 7 r -& to^f rfl^ ^^^7> ^5)°} oi^ ^ 5La]*> 7 fl^ 
£ lb^r aflo^j ^ iL7 r ii#°l oi^ ^ 

.£ 3£ 7}-& to^r ^7V^#^ if-*H <*\*\) °J3 # 

^1 ^*fl*Hr °J7>3] ^-i-i- iAltr ZL2flS, 

^ ^it £^)tr ^LHflH, 

£ Sa^r £^rtr 7>£- to 2} ^.7>^^ Ifsf^ °Ji3. 

^>-g-^H ^^^^ sH>\ ^ 

£ SK 1 "* %o)r\. 
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110, 210, 310: 1-^ t>S. 120, 220, 320: cfl^ *flo^] 

230, 330: _$_7 r ^i|- 340: <l7Bi^ ^ 

^H.^ -£H^(offset), o]ifl (rotogravure) , ^^(ink jet), 

4)^ ^ *r7l ^^^^] 7>7l Jl^(self-fixing)-g: 4^^f. 

^ £M SE^ M^HlS <H«V3-°^- ^^Af^wj-Al jq.^ o. s}.AV ^ aj-^l 
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1020030028616 #^ ^7}: 2003/5/23 

fe*H, <£»}^SL5L^ <1 ^/Hl^r ^^5- ^-§- *ti*Hl ^^ilS -g~g- 
(fuse)^l^m- . 

£<-ife ^ -H£-7 r 5- £1-1 <U*}3- « 

^Ml^ ^A^H, oj*># cfl^o^ 7 )^# ^*|*V 

Ay] ai3* ^ ^ji jl&a ^a}^ 9}^ *b 

(self-stable) ^.7>i^#^: ^l--g-*>^ SuM^, _$.7}^#S] ^^05. ^.7>^# 

<&^tr SL7}t#£r ^IHAS 7-1 -fr*l^(low dielectric) iHH^i -g-^HH 
^ ^<i> ^ u o Vl 3 (polymer izationHl ^«fl Jl^-*} wKlcl*] #S<>m <y*K*i^ 

0} 0.1 l/zm^ o]ifl)ojt}. o]z]^ ^.7>^ °J7}-^ #^^0.5. ^^t^uJ- sj- 

o.s ZLeflHH^l -g-sfl 7>^tr -H^7>^ A}-g-ofl -§-^o|i cfl^fl o_ s 

7>^ ^3°.^ A}-§-£^ til^J -g-A]- ^ ^ o. E^-s).-^ ofl^oflA^ -g-*fl 7 >^ 

IrS^Kethylenically-unsaturatecDCa^^^-S °}3.*g , aery lie) 3.±v] 
(monomer )7> _n^-7>(preformed amphipathic polymer)^) ^7flsH] 
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^ l:-g-^ol^u> cl-s ^q.^ ^-i-Tfl ^^-^-§-°l ^l*g^°ll trfej. 3_±u]7} 

Jl^>Sl ^>^ol oj^j W-^^o]l £^>^ -g-§-*Ml7l- ^4 

sins -n£-*Hr ^ <a* r l- ^*r^i -g-^ tf-a- °<m *I*fl^ 

^ ^^Kdiscrete particle)7> ^cf. .E.^^} ^>e}-^ 

*fl*l olofl ^]nfl^ j7^> ^(shell)ol ^#^r ia<H <a* r 7r -§-^£M ^rJ7 

^nf^ :2<H/1fi JL^-*> «g*Hr 3j^o] o.l vfl^l 0.5 P>ola^.^) olvflo) 
371 <y =-^*V ^ ^7}^. ^€ oj-^t!: €-Sol^- §-AV^ (i7>2n#)olc}-. 

zl ^, £_7>ii#£: ^^^o.S. 3-^*1 SM*fl (<&£.)$]- t^EK charge 

director, tfl^, ^H^)l, charge control agent Br^. 5. *r)# S.^j*>Jl, zl cf^-ofl 

^•^^^-^SKhigh shear homogenizat ion) , # o>ifl7l ^ (attritor milling), 

JL oflM^l til^(^fl = ) ^ JE^r zl «q -gr^o^ °}*r 3.7) ^ofl Jl4^^1 7l 
#"8: ol-g-^-O.SM| *"*|| SMS. *r 7)7^1^ oflui^l* ^>^<H1 5=<g*M ^ 

3J£r *a ^(primary particles, ^°1 0.05 tfl^l 1.0 *r°l3€- ^31 oltfl) 

Hefln^HS. £-ifl£Rr §.1^. ^ cl^E^ #513 o.s ^^AS 

<y* r , .2.7 r ic# £^ #cfs Jfa)-sJ ^ ojcf. zl ^ 33 0 .1 vfl*l 0.5 c}o| 3 a 
^3 ol^fl 371^1 £ui ^) o. s o.l vfl^l 2.0 
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3.7} 2) ji cfl^sl u]^ *YjL ^ ^4. °1^7fl <M3o.3L tHi** 

P]^- Jf-^ ^15,652,282^ ^ ^1^- S-^ ^5,886,067^: ^.7]-^^ oj-g-tl" °-3*ll °J 

o\]5L ^f>}3L SL7}^o] ofl^j oj 3 ^flcq ^ ^^-^ ^l^o] ^S}^ o] trfl^ 

^ =l °ja vflofl ^^Ml, -£-7>^#, Cfl^ *)H*fl ^ ol^ «.AVAl7l^ <*} 

311- i^-W. ©13* ^^11 <^3. ^ ^(cyan), ^El- (magenta) , ^ %^(yellow) °J 

JLfe -fM ^ SHr^K 7}£- ^(carbon black) ^<37>^ ^-R- ^ 

2:»H ^ ^ ^1 £ ^-g^. ^til^ O.S 7}£r £■ 

HL*r a 
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(functional group ^fl^l^ ^ ^ ^7> <£*V -o 7 j oj-^ofl ^|*| 

«1 *M nfl-g-ofl ^^91 ^.7>^#^ ^]5|.^ol ^1 $*>Cf. -2-7]- 

^« i^Kr °-**fl °<JH7> 7>£. <?lfit 5LW^ 1-^ °j3<y ^-f ^7>^4 

^^Ml ^r^-^-S ^*fl*Rr 4^ °j£L tflofl cf^ ^fl^M] ^cf. 

°Ja ^ofl 5L^-£]^r 34- , 7>-£- 1-^ o>£.6|| cfl«flA-l ^^i^ «^ 
**>7fl oj^Tj] £«| oj 3 ^ofl o> S u^-O.^ ^flSfj-fe. ^-o. ol^s.^ H7] 

7> ^7l^O.S ^(|<H7> 3*1 ^illlS. $>fe #^1#3 «lsHh ^^H 

-T-^S]^ *U>^ 0.5.*| H^^A) ^^sr>*l ^fl^H #^ ^ V 

71 ^ A<?lol h^e] Vfl3 CfS. -!jL£~g- ^.^Al^S-S. ^^]7f IC|-5H, 

^7>ic#3 ^ofliE Ir^^Jl 7>-£- 1-^ A>-§-*>^ 1:^ °j£L^l ^-f^xr -3L7}±. 

^-^#^^-711 2001-214089^^ ^ell^M <^a] ^» ^r^-I^l 
7>£- o]-^ o^j-o} H7l7> dL^S £-#£)<H &<H 6 > £->£^ 

<$EL7\ ^ *}EL91 ^"f 7>^- 1-^ ?>£fif iL7^#i^ ^ A o V ^l 7) 7l Sft ^ 
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£r -2-7>i^ A>-g-^ ofl*,] o o l 3 S ^^-ofl *M*H$1 ^7>i 

^ ^sl^H ,2-7>^#4^ ;*1SH3^- ^*}% °-S.^ <*!*)1 f^l €r*fl*} 

^ °J7>^ 3711- 3.71} «H £flt>: ^71^ ic} -§-ol^7ll 7>£- 1- 

^ H^^l oj^ ^ ^V^Z] ^ «JO^ H^B] lfl2] Cf 

<23> Aj- 7 ] 42- -g- ^ §|-7l ^tt ^- ^<*fl 4^- ^*fl S^#£r ^*fl ! 

<24> o^H , <i7}^ a}-Att^^ 2VXfl^ lOO^-^ofl ^7}^ 

*)7> 150^^ tfl^l 350f^^ ojxflo^ f^JjL^. =7tg£H oli^ ^o] 

<25> ^7>^#-^ 17]-^^ lOOf^^l 180 

<26> aVAfl^]^ ^ %o] B>^31^. 
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^hh/^v -y-^^^ii, #bi ^>s^^]; *^-*n, ^sh^ oh^hh^ ^§-f^ 

^1, ^sl^lEl-s^eflolH ^1, #e)^Ej^l o>h^a> ^^fl, feliE)^ 

i^af^ ^f^fl, #HliEl^l 0>a.^eflolE ^-f^l, f5]iE]^l nflE|-£Lleflo]E 
^f^l, 5.^1^31 = 711 ^*|, o]± ^ufo] <g 7 >^ T^lSl 

3°1 W>^-3]^. 

<28> 0_7>t#^ 7fliiH o]1^ ; ^ ^^o^ on^ofl <g 7 >i^ (S)#5lH ^ 

°H1 -^-ft-^sH 91^ (isOl-sH 5L^Hr ^efliS s^eHi- 5^ 

#7] l7l-4i^ 30}7} o}*!^ E^cl^g- (ullB|-)o>a^l^ol 

STil 5L±v], ^± ^ ^]El|S4°lt^ Wl^ 3-±*\, N-til^ *1*^ -US] ^> o>Dl£L 
2.^, o>n]^ S^Z^ ^^-^ « C V^ ofl^^l ^ ^-o. wl^oflEfl 

"s" £#*>$r 3°1 «>^*>Cf. 
<29> Stl", ^71 ^*>7) ^ 1^1 4^- <^1 °ja *fl2: «o V ^^ 

#31;-!- if-tbcf. 

<30> °17)*], *W ^ 3 ol u>^-^l . 

<31> oj7H, aV^^j S ^-g- <^7}^ 17>^ ^ ^ 



29-11 



1020030028616 %^ <£A- 2003/5/23 

<32> o}7H, SL7}^-^ TfleH oB^]; ^ ^ ^ 6M*j)ofl o] <g 7 >^ (irL) 

^ohi ^-o. ^s\o] *x±- <y*il i^-sRr ^eflSS 

<33> o}<5> ^ ^*H# ^ 0 Ml^>7fl -g^o^ ^4 ^-Cf. 

<34> ^. ^ofl n]-^ ^JaJI ^M*fl, ^^^l ^-fr *H<H^Rr 

^H*H, ^ ^^1^ Cfl^i *)H*ll# ^ ^^71^ ^7>t## X^H, 

S tr<=f. 

<35> SM^fe 7}^ o>^^ 7]-^^, £L# <t^.-f , ^-Bef ^ 

^.<y efljE., 7]^ ^^.-f, ^1^^1^33.5^01= > ^^Alo>^ -g.^ n}e}7HE ZL^a 

€4. °1 l^<*fl °ja aVAfl^]^ 7}^- A>^>^ ^ 

o] y^^t}. oj^ cfs. o. 7 ) oj-j^j. ^TK^^o] ^^o) ^-^\ 7 } 5]x] e^r^H 

1"^ ^-SLS. €^fl*Hr °J-£-7} t\-^ olTll 3<H ?r^r o]-^^ tfl^j. ^71^ 

<H?r ^-^f-ofl itj-S- ^-^l^o] ^-^^>7l nfl^olcf. 
<36> ^ofl A>-g-s]^ 71-g- sluji y ^ (Furnace method), ^jB ^ 

(contact method), ^HM^l «o v ^ (acetylene method) ^1 ^ ^^-^ ^l-g-^ 
^ 5^-^^, ^^1^°J "7>-a- ^sJjo] -^(Handbook of Carbon Black, 1995\1 4^ 

2) 290, 291 ^ 2945llol^ ofl 7fl^l £H flcj-. xr 7>^- l-^^ ^s. ^ 

^l-(Cabot)^ S-M-a ^l^^(Monarch© series)^ ^1^^ (Regal© series), 
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TlM^KColmbian chemincals)^ AlE)^(R aV en© series), tW A > A r 

(Degussa)^ *1 H-)^(Nipex© series), tt2||*1 ^^l*}-^ ^1^2. 

(spezialschwarz© series) ^ o}^^}(Aztech)£] °1^1°]8200(EK8200) ■§■<>] 91^. 

^Wl* iS^sRr 17]-^^ ^*1tt «m #^ol = ^] tij^^cji 

ofl^Ml ^1, -^-eim^] sa^. Kf€- <ga 

^M^l ^W]<?]31 ^3l^olE<2]. ^l^^eflolH S.^ #efl^ uflo] ^o](main 
chainHl -C00IH ^^(side chain)°-5. ^-^ ^ ^.7>ii^ol ^tgo^}7fl^r 

tf^f^ll, #£Hlli31 <>\3.^ ^^1, ^Efs^^ ^^1, 

4^1, feli^iiijflolE o>3^a_v ^-f^fl, ^e)^E}31 ^Ef3.^AV 



29-13 



1020030028616 ^^ ^7>}: 2003/5/23 

<38> tiq*q oj s #oflA^ ^7>^#^r aHM^ cfl ^ *lH*f)sJ ^aj) (binder) % 

dispersion agent )S] <g«h-g- tr^f. <^«>^ ^tMlfe f5]<>fliEla , i 

€ *HfJ Hf-i^S, ± =<x ; (starch), 

^eHfe #3*1^1-^, #b1^J, #^^^^o>uj ) ov^i nf #eK^l^)^>s 
li^HH, ^ tr-rf ^ (^^)o>3^eflolH2f (^lE]-)o> a ^ 5 floiH^ ia#eH 

(s)#sl^ 5io}°\) ^-fr^^M <^^1 ^^fll- i^Rr neflHB a 

#^^» i^H, (^)#B^ ^o> 7 > ^ o}v]^ tS^^g. ^ ( D flEl-)o> 

aiiSMBTll 2.^, ^-R- *N]S.aM#3 s.^ ( N -H]^ j7e) -S-a> 

s.ic^ f ^lt 5r^^ S^*Rr u o v ^ *lSr€ ^€31 ^ ^--R- 

*g^-g- 100^^1- 7}&1L3, *H 300 ifl*] 3,000 ^^<y 
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3°] «r#3W. ^<=>] °] 9!^^ ^-foflfe- ^7}tfS] ^ 

cf. «^^-«-^»^- ASTM EfliE^ D1133-54T^1 3J°]H], <>1 7} -fs|-^-^(KB) 

^*l%r ^V-f (kauri) l-Jf&l- -fr^^ai Qs±^± s\±\°J\9) Jf 7 > 

*l-g-£(tolerance)l- ^A^i, Sf ^-l-^lt* -g-^ 20g<H] ^7}sH ^ 

^FM ^^17> 30°1*><?] 53 -i: A>-g-*>^ B>^-3j^>cf. ffle^ ofl^- <^ 

#m>-3. &-fr<%°.3.*\, ^*>J1 ££^-S- ^Hrtf. ^<a^* ^ 

^-ff^^r £ fe£ #713 ^*J-« ^ <*H1!- ttbcf. o]^*v ob^^ o.^^ 7l . 5 
°l*h 1 tfl^l 50) JL, Jit)- h>^^>t)1^ ^ l ifl^l 3olcf. ol ufl 7 fle)ol 

^*113 ^ 1H-£- 10 9 G<>l^-°lJI n}^^?]}^ 10 10 M^h m«r] 10 io 

10 16 Qolcf. 

3 0.5. Ir-g-^o] j7^>^ (.2)#eM <y*]j oV^^i- 5L^-tb4. 91^^)7} 3,3,5-HaHl 
M°ltS«!^ ^l^a.leflo)E^ ^ £ti -g-^J ^ cfl^H 
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<43> a 0 v 7 ] ^. 7 >^oll cfltb jitj- 5.652.282S ^-^ 

5,886,067 7lW£)<H olOoj, n <qofl ^7>^#^ £ tg^s] oj 3 ^ 

<44> SL7}^^r oj-H.^eflols ^3.1 efl ©1 B S °1 *1 ^.-^-^ojcf. o\3_^Z]} 

°1B^ oflBl-^leflol #31^* ^1°J s>ji A>ol^. 3]o] o. s -C00R7l7> 

4^ ^Tfl ofl^Efle nf-^ s^-*Hr isfl^Tfl ^lojcf. o)^*V 

7>v t #5l -C00R7lSf ^l^o} 5^a4 ^o] -fro)*}?] nfl^o]] <g 7 >^ 3 

<45> £ ofl^ oj H ^#^r cfl^ a^tf. ^ *lH*ll^r ^^Ml ^, 

<46> ^ *M ^ *H<H*fl£|- ^Ml ^^^s «i^-a]71^ nJ-fi, 

°J7H1 s^^^f. cfl# ^H^m ^ A oMl ^KMl ^^># -sfo^Kf «^ 

#*fl 7l# £-<>HH S.-& cfl^ ^H^l7> A>-g- 7>^sr>tq-. 

<47> ofl^- Cfl^i Cf 7 } ^ o)£ * 7>^Ei oj^C.^ 0.71 £-°l£rJL5. 

33)3. ^ 5M. ol &j *V =<t ol^ ^1* s.^, Ba(II), 

■ Ca(II), Mn(II), Zn(II), Cu(II), Al(III), Cr(III), Fe(II), Fe(III), Sb(III), 
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Bi(III), Co(II), La(III), Pb(II), Mg(II), Mo(III), Ni(II), Ag(I), Sr(II), Sn(IV), 
V(V), Y(III), Ti(IV) -f-°l ^^>cf. -^-71 « 0 v^ 7>=4^>LV 

^l-fr cflSl *lW*flS.*r n]^- ^ ^13,411,936^^1 7lH^ ^ ^s^^ 
°1 H ( ti] , soaps ) ?\ ^h^r 6-7^1 £Khs| * f*#^r 

h>^-3}§>J1, 1^1, ^-^AV^ «1 ^(Zirconium HEX-CEM , ^n]^ a>, 

Mooney Chemicals*»7> w>^-3i 3r}cf. 

17H^ S^fe «<KH1tt, ^^(kneader)^ ^^1 

^7\±^ ^zmn *r*i* -g-^Hi ^ -g-^ nn 7i-^- 1-^^- ^-^m ^ -§-°n 

1- *tf^*Rr « 0 >»H oicf. o] ^, « 0 >^£. ^M. ^-Sj#^ 7 fl ^12001-214089^^1 

afl^E , &Bl^-o)l 3*11 ^ell^lM- °11^1 4**1 # ?> 

#€4] ^7M ^3 -=.3^ <a3^-g- 7V-& Ir^Sl £-^M^ ^ol7l ^ItV ^ 
^7>t#4^ ^sj-^-g. -g-ol^Tfl *} 7 ) ^ "S?}^ 
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<51> {*JaH} 
<52> ^] A| t^) 

<53> 350g, ^1 650g* ^o]c] S ^Xgifr 3f ^ Wiflsfo] 

^iiEl = 7i| 3^ ^^4. H ^lS. 3^ 7> 

25g, ^7|-^# 381g, ^4 (Nor par 12)293g, ^ ^s^^- sn^fl 
(Zirconium-HEXCEM) 1.27g-g- ^ -§-7] <&6fl ^ ^ u] c ( z i rcon ium beads) 

1200g^r ^-8r cf^-, 42 °C, 4500rpm^ 51 «>^^ 3*1 # -§-ol D ^sH on^) oj H 

<54> U] (^] 

<55> 7]-^- I-?" llg, 5.7>Jn# 52 lg, iiSj-(Norpar 12) 168g, ^ *1 

(Zirconium-HEXCEM) 0.33g^- ^ -%-7) <£ofl ^Jl ^3.3-5- a] ^(zirconium beads) 
1350g# t^-B- , 42°C, 4500rpm^ ^£5. ma];^^ 3^^]- ^-o> ofl^fl oj 3 

<56> £ la^ ^ 7 r £- o>^sf tfl*} *lH*fl7} :t^-s]<H 3* lE^ltr 0.^0] 

3L, £ lbfe tiling ofl e)n ^ <£S., Cfl^i *lH*fl ^ ^7>^#ol ^ 

^°lcr. £ lb<HH *r , ^ 7>£- <^s.sq- _2.7>^# 
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<57> £ 2^r ^*HH o]sfl afls^ <I7>^ 1-^ cfl^ t^H 

SL7}±.^°\ ^^o) ^.7>^#^ <?>^L ^ 

SLS. €^fl*Rr %o) <&o]x)JL, ^3. ^fl^Kr <8*><S] 37l7> ^^1^. 

<58> # 7 ] ^ofl ^ H] Jul 6H ofl^j <$EL 2:^1- ^ 3-3EJE.-& J£ 3 ^ J£ 4 
oil 5^1^53^. 

<59> 5L 3£r WUE^Hl ^*fl *fl2:£ ^ 7>£- 1"^ A>-g-*l oj^ ^ - - 

3 «9a <y*}»^ £3£» H 3°lH <£ ^ oj-o] 3]^ol tflsf 0 .2 

Affll^l ^ ^^7> H7)2] ^^Cf #t)-. ol^Tfl 7>M. 1-^ <g*Kr <g 

<60> £ 4^ A^HH ^*fl ^2:^ 17>^^ 3.*3& o> S = A>-g-^- ofl 

3] ^9] °JEL °J7>#^ <g*> fit JE*]^ ^o]cf. £ 4°]] A-] ^ o^-ol 

.SL7l-ic^3)- ^lSj-Ajo] <g7>^ n]el 7>-g- #^-g; A>-g-^-O.^Mj ofl 

^11 2^1- ^1 7>£- o>^ ^7fl^ <g*>7> aUT^aL n}eH #7l* 

^-ol ofl^] oj 3 -d)^ 3)-^ <a7.>(2]^ol 0.5Aan <^1^»7> 7^^ ^7fl^l 
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<62> £ 5a^ ttfs. o«*fl <g a a>^H 2}-^ 5^1^- 

-H, £ 5b^r ^*HH ^3] °JH #^ AV-g-^H sHJ-* H^ltb 

7} =L SJ-^-o] ^ Ajt^^cf 

ODCBackground optical density, tilsHb 1 - 1 ^ ll3E)* ^^^^ lHj 0 l °1 

^ZLi^JEL OD^r ^ ^3. s^^^ «^ j- 

S. 1]^ ul Hljaojlo) tfrt^^c od ^ M-b}-\H ^Ojcf. 

<64> 1] 









0.05 


1 


0.15 



#7l [K 1]<M ^ ^-oi, wflziej-g;^ 0D v)3Z°\}°) MHz! 

0D «l«fl ^ #t|-. ^, -MaI^c^i o^fl on ^ oj a A]-g-^ 

^ H^^*l Sf^-ol Wlmofl^] o^fl ofl^fl o}^ A>-g-*H H^^*V 2}-^ 
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#*l^-o.3.*| H^Ei ifl-^ $l<xo. yj-x] § ^ oi^ ofl^ oj a ^ f ^ ^ ^ ^ 

^ ^^\^ ^^HHl ^3=1*1 z}xt\ t ^«Ji?HH ^SRr £ 
^ ^ *4H Si*) 
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[^^8- l] 

#7} <#7] cfl^ *lH*ll» ^ ^^Tr ^7}^#;-§- 

^€ 3^8: ^HJilS SRr ^*fl 
[^*J" 2] 

2111^1 5^*1, 

^x}7\ 150^^ ^x] 350*§^-^ ^ <>H^ iS^SH ^-1: ^ 

•sfe <*}*fl °JEL 
3] 

A oM ^7}tf^ ^71 <17>^ 51^ € lOOf^^l tfl*)H 180#^ 

4] 
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5] 

oHl^MH/^ <S-«*^M, #BHli3! ofaltv ^lB|-a^^ ^ 

o^^^oih f^i^alEiloiE ^1, ^S^E^ 6>3^AV ^g^l, 

31 o]]B)-a^^ ^^1, #e^e13! o)-3^eflo)B ^^Nl, #sliE^^l DflBl-H^ellol 

<?] 3-8- t^ 1 ^ ^ oJjsfl oj 3 

[^T 1 * 6] 

>a-7l 7fl^c>| 6B^ofl i-g-^o] <g 7 V^ 30H ^-H-^sM 

oj^j ol^^i- s^Kr neflHH Sl-eH-f. 

S-i^o] _ n-h]^ -3121 -B-a> o>nl= SL^, o>ul^ e^-c]^ i^-*>^ 

u o v ^ JE.lc*1 ^ ^ til^oflEfls 5.^0] 5. ^€ Hi- ^ 
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[^^J- 7] 

^M*H, -2-7>i^ g tflsl ^l^^l- i^- 
*>Tr ^-i: miSLS- ^2: y o V ^ • 

8] 

^-71 ^^^1^ 7>£- #3»<y ^gilS. *m ^ 

[*cj^ 9] 

^Hl^HS/^ ^b^IIM o>h^av ^^l, ^sHU'S ^lBl-a^^ -g- 

ofa-leflojE #^nflE|-H^eflolB ^1, #3^3! o> 3 ^a]- ^^fl, #e^£) 

€ ^Ef3^^ o>a^ E flolH ^f^fl, #£liEl^J uflEfa^eflol 
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10] 

^•71 <^H ^7}±^ Ci2)#eM *L°M ^-fr^^H (s) 
^1 tt^l* nsflHH i£L#5H# 5Lf-^, 

ti]^ 5Li^, N-«l^ jLii) -ft-A> oj-njc a.^, o}v)± e}-cl^ j£^>^ 

y o V ^T °H!i3} ^ f-B- til>fH]EflilL S.hL^]S. ZL-f- ^ofl^ ^ 
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